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ABSTRACT
This exploratory study was primarily designed to
determine the possibility of developing a discriminant model
to predict success in developmental mathematics.

The sample

included 402 students enrolled in a developmental math class
at Northwestern State University, a small public school in
North Louisiana, in the fall semester of 1996.

Demographic,

achievement and attitudinal variables were used in the
development of the model.

High school GPA, social

enrichment scores from the College Student Inventory, and
black were factors identified as significant in the model.
Although limited in its predictive ability, the model does
provide faculty and advisors with additional information to
use in the development of intervention strategies.

vii
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CHAPTER I
INTRODUCTION
Rationale for the Study
One of the major problems facing colleges and
universities nationwide is a high attrition rate;
approximately 57% of the students entering a college or
university in 1986 left without receiving a degree.
those leaving,

75% left higher education altogether.

Of
The

consequences of this exodus are not trivial for either the
students or higher education in general.

Individuals

leaving the system forfeit the occupational, monetary and
other societal rewards associated with having a degree.

The

colleges and universities suffer the effects of declining
enrollments (Tinto, 1987a).

While studies have indicated a

number of factors that can be linked to a high attrition
rate, academic underpreparation is definitely one of the
most prevalent factors identified; 59% of the enrollees in
1995 at Prince George's Community College required
remediation on 1 of 3 placement tests.

Only 15% of the

students taking remedial courses completed all of the
required programs

(Boughan, 1995; Feldman, 1993; Mohammadi,

1994) .
The end result of aggressive affirmative actions
designed to increase enrollment at colleges and universities
coupled with open enrollment policies has been a high ratio
of "high risk" students (see Appendix A) .

Admission of

these students almost guarantees the college or university

1
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will suffer from declining enrollments.

At Northwestern

State University in Natchitoches, Louisiana, for example,
73% of entering freshmen in 1992 exhibited one or more of
the characteristics identified with "high risk" students;
Northwestern's dropout rate was approximately 50% between
the freshmen and sophomore years of study (Strengthening
student services and comprehensive developmental education,
1994). These statistics give support to the contention that
a student population that is largely under-prepared for
college study will be unable to adjust to the demands of the
higher education system.
Efforts to meet the needs of this underprepared
population have been similar at most universities and
community colleges across the nation; remedial programs in
the areas of English, mathematics and reading have been
designed to assist the underprepared student succeed
(Roueche & Kirk, 1977).

Successful remediation efforts are

designed to ensure the continued survival of the university
(Cross, 1971; Roueche & Kirk, 1977).

While high attrition

from these programs still remains a problem, evidence
suggests that remedial programs can indeed be successful in
preparing students for a college level program of study
(Boylan, 1983; Hector, 1983; Richards, 1986).
Typically, universities and community colleges offer
remedial coursework in English, mathematics and reading.
According to McCoy (1991), of the entering freshmen in all
Maryland public colleges and universities, 40% required

2
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remedial reading, 33% remedial English and 40% remedial
math. Between 1975 and 1980, demand for remedial math
courses in public 4 year colleges increased by 72% and these
courses now constitute one-fourth of all math courses taught
at those institutions ("A Nation at Risk," 1983).
Remedial math in general. Developmental or remedial
math generally involves material that would normally be
covered in junior high school and high school courses; the
course content tends to vary from institution to institution
since a general definition of developmental or remedial math
has not been agreed upon (Dr. Leslie Murray, personal
communication, August 16, 1997).

Usually, students must

pass these courses with a grade of

" C ”

or better in order to

progress to the first college level math course required at
the college or university.
The student's ACT score may be used to determine
placement into these courses; at Northwestern State
University,

for example, a score of 15 - 18 places a student

in Math 0920.
0910.

A score below 15 places the student into Math

Students who feel that the ACT does not adequately

reflect their knowledge may take the math placement exam.
This test, developed by the American Mathematical
Association (AMA), is given during the summer and at the
beginning of each regular semester.

A score below 50%

places a student in Math 0910; a score from 51% to 75%
places a student in Math 0920. The use of ACT scores and
other placement tests is still a source of controversy with

3
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each college or university defending its particular position
vehemently

(Akst & Hirsch,

1991).

Statement of the Problem
Any measurement of the effectiveness of a developmental
program requires documentation of its contribution to
overall student retention (Boylan, 1983). One such
measurement addressed in this study was the ability of
faculty and advisors to provide appropriate instruction and
guidance to students deemed to be at-risk; early
intervention strategies must be implemented if these
students are to have a chance of success.

In order to

determine the appropriate intervention strategy,

the factors

that contribute to the student's success or lack of success
must be clearly identified.

The major question then was

whether or not a specific set of factors could be used to
predict whether a student would successfully complete a
course in developmental math.
The specific issue to be addressed was whether the
following predictor variables could predict student outcome
(successful completer, nonsuccessful completer, or
noncompleter)

in developmental math.

study habits,

(2) intellectual interests,

(3) academic

(4) desire to finish college,

(5) attitude

confidence,

toward educators,
leadership,
support,

(6) self reliance,

(9) ease of transition,

(11) openness,

financial security,

They include:

(1)

(7) sociability,

(8)

(10) family emotional

(12) career planning,

(13) sense of

(14) academic assistance,

(15) personal

4
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counseling,
(18)

(16) social enrichment,

dropout proneness,

(20) educational stress,
origin,

(17) career counseling,

(19) predicted academic difficulty,
(21) senior year GPA,

(23) parent's educational level,

(22) racial

(24) plans to

study, and (25) number of hours pursued.
Significance of the Problem
Questions regarding the institution's ability to
promote educational opportunity through the training of
underprepared students must be answered.

Furthermore,

issues regarding program efficiency must be addressed; will
the institution be able to retain significantly greater
numbers of students who might otherwise have been lost?
(Boylan, 1983).

The retention of potentially successful

students makes more sense in terms of efficiency than to
have to try to recruit new admissions from an increasingly
diminished pool

(Boylan, 1983).

The identification of specific factors that can be used
to predict student success will assist faculty in developing
curricula and teaching methods, advisors in counseling
students, and administrators in their efforts to sustain the
mission of the institution.
Objectives of the Study
This study was concerned with student success in a
specific developmental math course at Northwestern State
University. While all developmental courses are a source of
concern for universities, math, typically, has been viewed
as the one in which more students experience difficulty.

5
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One of the objectives to be addressed by this study was
whether it was possible to develop a set of discriminant
functions that can be used by faculty and advisors to
predict outcomes in developmental math.

These functions

could then be incorporated into the early intervention
efforts by faculty and advisors to increase students'
potential for success in the course and, thus, their ability
to complete a program of study.
Specific objectives formulated to guide this research
included the following:
Objective 1 . To describe the students enrolled in a
specific developmental math course in the fall semester of
199 6 in terms of the following personal and academic
characteristics:
interests,
college,

(1) study habits,

(3) academic confidence,

(4) desire to finish

(5) attitude toward educators,

(7) sociability,

(8) leadership,

(10) family emotional support,
planning,

(2) intellectual

(6) self reliance,

(9) ease of transition,

(11) openness,

(13) sense of financial security,

assistance,

(15) personal counseling,

enrichment,

(17) career counseling,

(19) predicted academic difficulty,
(21) senior year GPA,
educational level,

(12) career

(14) academic

(16) social

(18) dropout proneness,
(20) educational stress,

(22) racial origin,

(23) parent's

(24) plans to study, and (25) number of

hours pursued.
Objective 2 .

Determine if a model exists which

significantly increases the researcher's ability to

6
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accurately classify students into the categories successful
completer, nonsuccessful completer or noncompleter from the
following predictor variables:
intellectual interests,
to finish college,
reliance,

(3) academic confidence,

(5) attitude toward educators,

(7) sociability,

transition,

(8) leadership),

(10) family emotional support,

(12) career planning,
academic assistance,
enrichment,

(1) study habits,

(6) self

(9) ease of
(11) openness,

(15) personal counseling,

(19) predicted academic difficulty,

educational level,

(4) desire

(13) sense of financial security,

(17) career counseling,

(21) senior year GPA,

(2)

(14)

(16) social

(18) dropout proneness,
(20) educational stress,

(22) racial origin,

(23) parent's

(24) plans to study, and (25) number of

hours pursued.
Objective 3 .

To determine whether or not the three

groups (completers, nonsuccessful completers, and
noncompleters) were significantly different in terms of
dropout proneness scores on the College Student Inventory.
Limitations of the Study
This study only included students who were enrolled for
developmental sections of Math 0920 on the main campus of
Northwestern State University; Fort Polk, Shreveport and
other satellite campuses were excluded.

These groups were

excluded since the Title III grant did not include these
sites and data from the College Student Inventory was
unavailable for that student population.

7
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Factors other than those addressed in this study (i.e.
family or personal problems, extended illness, etc.) could
have affected the student's decision to drop the course or
withdraw from the university.
Finally, the degree of accuracy of the results was
directly impacted by the accuracy of the self-reported
information used in the study.

Data from the CSI regarding

factors such as high school GPA, parents' level of education
and plans for study,

for example, are reflections of the

student's perceptions and truthfulness at the time of the
test.
Definition of Terms
The following terms were operationally defined for use
in the study:
Successful completer - a student who completes Math
0920 with a grade of "C" or better
Nonsuccessful completer - a student who completes Math
0920 with a grade of "D“ or "F"
Noncompleter - a student who officially drops the
course before the end of the semester or one who receives an
"F" in the course due to nonattendance.
College Student Inventory - an inventory instrument
designed for incoming first-year students; it is comprised
of 194 items contained in 19 different scales.

8
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CHAPTER II
REVIEW OF RELATED LITERATURE
During the 1950s and 1960s higher education
experienced high enrollments; in the 1970s and 1980s,
however, the trend was reversed. There was severe
retrenchment

(Porter, 1990) with more students leaving

college prior to completing a degree program than staying.
Approximately 57% of the students entering a college or
university in 1986 left v/ithout receiving a degree.

Of

those that left, 75% left higher education altogether.

The

consequences of this exodus are not trivial for either the
students or higher education.

These individuals will

forfeit occupational, monetary and other societal rewards
associated with having a degree, while colleges and
universities will suffer the effects of declining
enrollments

(Tinto, 1987b).

Even with viable marketing

strategies designed to attract new students, a shrinking
population of traditional students has forced colleges and
universities to direct considerably more effort toward
retention strategies (Porter, 1990).
According to the U.S. Department of Education about 45%
of new degree-credit college entrants begin their studies in
four-year institutions.

After the second year, 42% of those

departing transfer to other institutions.

Of those who

leave the system at that time, roughly 4.1% reenter a fouryear institution within a two-year period.

Factoring in

both the transfers and dropouts (those temporarily leaving

9
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the system), the total rate of four-year degree completion
is roughly 50 - 60%; conversely, 40 - 50% of the entrants
depart the four-year system completely (Tinto, 1987b).
While these departure rates have remained fairly consistent
over the last 2 5 years, the results must be viewed with
caution; most colleges and universities report academic
persistence as completion of a degree program at that
institution.

While this could alter the reported

percentages nationwide, it does make sense in terms of
individual institutions (Porter, 1990).

In addition, many

students may require more than the traditional four years to
complete a degree program; since they do eventually complete
the program, the reported results may be somewhat inflated
(Tinto, 1987b).

In spite of these factors, the rates of

student attrition still remain high and pose a significant
threat to most colleges and universities.
Successful retention efforts have traditionally been
difficult to mount due to a limited understanding of the
factors that caused the students to leave in the first place
(Tinto, 1987b).

In fact, many of the stereotypes of the

typical "dropout" contributed to the problem.

The idea that

those students were somehow different or lacking in some
essential qualities for success limited the ability of an
institution to meet their needs (Tinto, 1987b).

Not all

dropout behaviors are related to factors under an
institution's control and not all leaving behaviors should
be of concern.

In some instances leaving behaviors

10
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represent, for the student, a different way of reaching a
desired goal and have nothing to do with the institution
itself.

Since many students enter higher education with few

or no clearly defined goals,

the goal clarification process

will inevitably lead some of them to question their reasons
for being in school.

From the individual perspective, then,

the term dropout is best defined as a failure to reach a
desired goal at a specific institution; this definition
incorporates a failure on the part of the institution in
helping the individual reach that goal

(Pascarella,

1982).

An additional complication is that different actions
work well on different campuses for different types of
students.

Identification of generic types of

characteristics has been difficult.

The complexity of the

problem along with its causes and cures must be addressed if
any interventions are to be successful

(Tinto, 1987b).

Changes in the demographic make-up of the student
population became more pronounced in the 1980s.
were more likely to be older, non-Anglo,

Students

less financially

able and more poorly educated (Tinto, 1987b) . In addition,
there were fewer students entering higher education in the
traditional manner; high school graduating classes were
decreasing in sice with fewer students going directly into
the higher education system.

(Porter,

1990).

As of 1980,

research had shown that 92% of all first-time college
students came from the preceding high school graduating
class.

Approximately 6% had delayed entry into higher

11
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education one or more years after graduation. These delayed
entrants were more likely to be non-white males of lower
ability and social status and were more likely to enter twoyear colleges.

The balance represented adults who were

beginning a course of study after years of participating in
the workforce or who were returning to higher education
after being absent for a number of years.

For most of these

delayed entrants the college experience tended to be
concurrent to employment rather than a prelude to it (Tinto,
1987b).
Among the poorer student population, blacks were at
least as likely as whites to enter higher education with
females, Hispanics and those of lower ability enrolling more
frequently in two-year colleges (Tinto, 1987b).

While these

groups have the greatest potential for growth in enrollment,
they also exhibit the lowest retention rates (Porter, 1990).
Given the shrinking student base and the demographic
changes in the make-up of that base, only three ways of
maintaining enrollment are available:

(1) increase the

proportion of students from the traditional pool who make
the decision to attend college;

(2) pursue those student

populations considered nontraditional (older, non-Anglo,
etc.);

(3) increase retention.

This last approach has

proven historically to be least successful.

Past success

with the first two methods of maintaining enrollment has
created an illusion that such efforts are the most
productive and should be continued into the future.

12
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However, studies have already shown that reliance on these
methods alone will leave an institution vulnerable to the
effects of declining enrollments.

The obvious solution is a

rededication of retention efforts and the development of a
comprehensive strategy that includes both systematic
recruiting and well-entrenched retention strategies (Porter,
1990) .
Tinto argued that the key to retention lies not only
with specific retention strategies but also with the
development of a commitment to the educational process as a
whole.

Institutions with effective retention programs focus

on the communal nature of college life along with a strong
commitment to the students; in order to accomplish this,
institutions must clarify their educational mission and
guard against incongruence between what the individual needs
and what the institution is providing (Tinto, 1987b).
Some of the factors affecting retention that have been
scrutinized include high school grades and admission test
scores.

While these two factors do tend to be good

predictors of persistence and completion, they do not, on
their own, correlate highly with dropout behavior.

Some

studies do suggest that high school grades are more
important than test scores in predicting persistence but
these findings are confounded by other variables such as
race, socioeconomic status and sex (Kalsner, 1991, Miller,
1991, Waggener,

1993).

With regard to minority students,

especially Mexican Americans, the heterogeneity of their

13
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background and life experiences may lessen the predictive
strength of high school grades in determining persistence in
higher education.

In addition, many minorities represent

first generation college-goers; studies suggest that this
may play an essential role in a decision to remain in higher
education

(Porter, 1990).

Other variables that have been studied are
socioeconomic status, race and sex. Significantly higher
completion rates for high income students than low income
students have generally been found; both socioeconomic
status and prior educational attainment can be viewed as
some of the strongest predictors of post secondary
completion (Porter, 1990).
Although departure rates for males and females did not
differ significantly in Tinto's early work, their "on-time''
completion rates were considerably different.

Males were

less likely to graduate from a four-year college in four
years than females.

The most plausible explanation for this

finding, however, was that males were more likely to attend
on a part-time basis and/or work while enrolled in a
program.

One other interesting finding is related to the

timing of the departure for each group; females were more
likely to leave early.

Tinto attributed this to the fact

that females left voluntarily while males tended to be
dismissed for academic reasons

(Tinto, 1987b).

The effects of financial aid on academic persistence
have also been studied. These findings provide little

14
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insight; results vary from study to study and tend to be
much more institution-specific than the other factors
studied.

Further complicating this analysis is the wide

range of financial aid packages available.

Scholarships,

grants and loans have varying effects depending upon the
particular institution studied (Porter, 1990).
Still other factors examined include the college
environment along with the student's experiences in that
environment.

Institutional quality, selectivity and size,

as well as interaction with faculty and advising and
counseling are elements included in these studies (Porter,
1990).

Institutional selectivity was found to be inversely

related to departure rate.

The more selective the

institution in its admissions criteria, the lower the
departure rate.

The relationship between institutional size

and departure rates tends to be more of a curvilinear one.
Departure rates tend to be highest in the largest and
smallest institutions.

While the factors leading to this

relationship are less clear cut than in other areas, the
predominating viewpoint is that it is due, at least
partially, to the degree of student involvement in the
college environment and the kinds of subcultures that exist
within these institutions (Tinto, 1987b).

The students'

belief in faculty concerns for their welfare, along with
administrative policies reinforcing that belief,
significantly affect departure rates for particular
institutions

(Astin, 1972).

The impact of faculty advising
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upon absenteeism and attrition is directly linked to the
students’ perception of faculty concern for their needs.
Increased contact with caring concerned faculty advisors
enhances the perception of a supportive environment

(Miller,

1991) .
There is an essential time element in any retention
strategy; three of every four dropouts leave during the
first year of college (Porter, 1990).

The students'

uncertainty about what is expected creates a multitude of
transitional adjustment problems.

Coupled with financial

difficulties and academic under-preparation, students find
the adjustment to college life overwhelming.

Complicating

this adjustment is the need to make a career choice.

Early

decisions about a major and a career place additional
stresses upon the student’s already overburdened coping
mechanisms

(Kalsner,

1991).

Self-efficacy, an important

construct for understanding how students will react to this
academic challenge, plays an important role in the
adjustment process.

The more developed the student's self-

concept and the higher the motivation level, the more easily
the student will make the transition to college life
(Dwinell & Higbee,

1989, Kalsner, 1992).

Self-efficacy

determines not only a student's willingness to persist in
academic study, but also their perception of the entire
college experience

(Kalsner, 1992).

To accomplish integration into campus life, involvement
may be limited to specific campus arenas; involvement in
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limited areas, such as sports, academics, or
fraternities/sororities, may be sufficient.

In fact, over

involvement may have a somewhat negative effect (Porter,
1990) .
Isonio found that students who participated in
assessment and freshman orientation programs had higher
persistence rates than those who did not participate in
either.

Participation in both programs resulted in higher

persistence rates than participation in either program
alone.

This suggests that early involvement with campus

life as well as consideration of career goals are important
elements in determining persistence (Isonio, 1993).
According to the results of a study conducted at
Southeastern Louisiana University in Hammond, Louisiana, the
decision to enroll in the first fall semester after
orientation was influenced by a solid sense of self-esteem,
family encouragement and the level of commitment to obtain a
degree; living arrangements also played a role in this
decision.

The decision to re-enroll at the second fall

semester was influenced more by the student's employment
opportunities and/or current work environment.

Previous

success in academic pursuits played a lesser role.
in both cases,

However,

the desire for a degree and the commitment

toward that end were the predominating factors used in
determining academic persistence (Waggener, 1993).
In a longitudinal study by Sarkar, working conditions
and personal interest/aptitude were found to be important
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factors affecting completion.

Noncompleters tended to set

lower educational goals and were less certain about career
choices related to those goals

(Sarkar,

1993).

Bragg

confirmed this finding and added that dropouts tended to
score lower on instruments designed to measure intent-topersist and had overall lower adjustment scores on all
tests.

The challenges involved in interactions with a

changed environment coupled with personal and academic
adjustment difficulties seemed to overwhelm these students
causing them to drop out

(Bragg, 1994) .

According to

Astin's findings, predictors of a student's persistence in a
multiple regression model can be used to compute an expected
persistence rate for each individual (Astin, 1972).
Consideration of the environmental conditions
(intellectual and social integration) affecting academic
persistence and the delineation of individual dispositions
(intention and commitment) are essential in developing a
model of academic departure.

Students'

family background,

skill level and previous educational experience directly
impact upon their goals for higher education.

These pre

entry attributes set the stage for students' initial
interactions within the higher education system.

Their

subsequent institutional experiences, both in the academic
system and the social system of the university, serve to
enhance or contradict their initial intentions and
commitments.

Positive experiences lessen the likelihood of
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early departure and ensure that both the institution and the
students are able to meet their specific goals.
The most commonly used models of academic persistence
are Tinto's academic and social integration model, and
Astin's involvement model.

The operative assumption in both

models is "goodness of fit"; the better the student "fits"
the collegiate environment, the more likely it is that the
student will complete the degree program (Porter, 1990) .

In

each of these models, an attempt has been made to quantify
the factors related to retention in order to develop a
predictive mathematical model

(Tinto, 1987b).

Developmental Education in General
The need for remediation is a growing problem with most
universities and colleges nationwide.

In October 1986, the

Kansas State Board of Education mandated remedial education
as part of the mission statement of its community colleges
(Emmons, 1988) .

In fact, among institutions of higher

education, 80% offered at least one remedial course as
indicated by a 1983 survey (Roueche, 1983).

Furthermore, a

1987 study of Texas community colleges indicated that at
least two-thirds of the entering students required some form
of remedial education (Skinner & Carter,

1987).

Of the

remedial math offerings at most institutions, the courses
consist of arithmetic, elementary algebra, and intermediate
algebra (Chang, 1983).
Much of the early debate regarding developmental
education centered around a definition of the term.
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The

general consensus in the literature defines the mission of
the field as the promotion of educational opportunity for
the underprepared college student, the promotion of academic
excellence for all college students, and the promotion of
academic efficiency through the retention of potentially
successful students.
developmental

This mission incorporates both

(developing diverse talents) and remedial

(overcoming deficiencies)

issues (Boylan, 1983).

The literature reveals that a single curricula or
instructional model has not been developed for remedial
courses; the response to the need for remediation has
remained a localized one.

However, the typical focus has

been on arithmetic and algebra skills for developmental math
courses (Worden,

1984).

The reaction to developmental programs has been mixed;
some evidence suggests that developmental programs have
remediated identified deficiencies (Corn & Behr, 1975,
Pepper, 1978, Roueche & Kirk, 1977, Zwerling, 1977) while
others indicate a lack of success (Craig, 1975, Losak, 1972,
Moore,

1976) .

Gain scores for students in basic studies

programs tend to be greater in some areas than others;
reading scores seem to show the greatest gains followed by
English and, finally, math.

In addition,

the gains appear

to be more pronounced when locally criterion referenced
measures are used as opposed to nationally-normed tests
(Boylan, 1983, Levine, 1990).
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Kolzow found that a strong relationship between grades
in developmental math, overall GPA and persistence; those
students who made an A in developmental math had an overall
average GPA of at least 2.80 while those at the other end of
the grade spectrum had average GPAs between 1.49 and 2.07.
Of those passing developmental math, Kolzow found that 56%
earned at least 30 hours of credit while only 17% of those
failing the course accumulated that number of hours (Kolzow,
1986) .

In a study by Seybert, the findings were similar.

Furthermore, Seybert found that students' subsequent work in
college level courses was significantly correlated with
their grades in developmental math (Bloomberg,
Bershinsky,

1993, Seybert & Soltz,

1971,

1992).

When developmental coursework is considered as a factor
in the retention analysis, grade distributions for former
developmental students seem to compare favorably with
overall grade distributions from English and math college
level courses (Hector, 1983) .

For those enrolled in

developmental math courses, a strong relationship

exists

between grades earned in those courses and persistence
(Kolzow, 1986) .

A number of researchers have attempted to

identify other variables which may be discriminators for
success.

Kimes

(1973) focused on intelligence, self-

concept, age and reason for taking the course while Edwards
(1977) studied high school GPA, precourse achievement,
interest in the course and attitude toward math in general.
Fink and Carrasquillo focused on the use of specific
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tutorial strategies as part of their retention efforts (Fink
& Carrasquillo,

1994).

In a 1981 study, Frerichs and

Eldersveld (1981) attempted to develop a discriminant
function which could be used to predict success or failure
in developmental math.

Of the 9 predictor variables

studied, 5 were found to be significant; successful students
were more likely to have a positive attitude toward math in
general, have higher perceptions of their ability in math,
have better numerical skills, be older and enroll in
traditionally taught courses (Frerichs & Eldersveld,
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1981).

CHAPTER III
METHODS AND PROCEDURES
The goal of this study was to determine whether or not
specific demographic, achievement, or attitudinal variables
could be used as predictors of success in a developmental
math class; the development of a set of discriminant
functions was used in an attempt to classify students as
successful completers, nonsuccessful completers, and
noncompleters.

In this chapter, issues relating to research

design, population and sample, data collection and
instrumentation procedures, and data analysis techniques are
addressed.
Research Design
This study was designed as an exploratory predictive
study with demographic, achievement, and attitudinal
variables as the predictors and outcome as the criterion
variable.

The criterion variable had three levels:

successful completer, nonsuccessful completer, and
noncompleter.
habits,

The predictor variables included:

(2) intellectual interests,

(4) desire to finish college,
(6)

self reliance,

of transition,

(8) leadership,

(10) family emotional support,

social enrichment,

(9) ease

(11) openness,

(13) sense of financial security,

(14) academic assistance,

proneness,

(3) academic confidence,

(5) attitude toward educators,

(7) sociability,

(12) career planning,

(1) study

(15) personal counseling,

(17) career counseling,

(16)

(18) dropout

(19) predicted academic difficulty,
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(20)

educational stress,

origin,

(21) senior year GPA (22) racial

(23) parent's educational level,

(24) plans to

study, and (25) number of hours pursued.
One of the requirements for the use of discriminant
analysis is that all variables are interval or higher.
Since race is a categorical variable, it was dummy coded in
the analysis as white vs. non-white and black vs. non-black.
The variable parent's educational level was also recoded as
elementary education vs. non-elementary education, high
school vs. non-high school, bachelor's vs. non-bachelor's,
master's vs. non-master's and doctorate vs. non-doctorate.
The study emphasized determination of the discriminant
functions that separate various groups from each other.
examining these,

By

it would be possible to determine which

students are most likely to succeed in developmental math,
which are most likely to drop the course, and which are most
likely to fail the course.

Appropriate intervention efforts

on behalf of faculty and advisors can begin at an early
phase in the student's academic career and may be more
likely to bring about constructive change (Frerichs &
Eversveld,

1981). Furthermore, such a predictive study

allows the development of a mathematical equation that can
be conveniently used to predict such outcomes; these
outcomes can be used in the advising process (Klecka,

1982;

Tabachnick & Fidell, 1996) .
Uses/assumotions of discriminant analysis. Discriminant
analysis is appropriately used when the researcher is
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studying differences between two or more groups with respect
to several variables simultaneously.

This statistical

technique can be used to analyze differences between groups
and provides a means of classifying a particular case into
the group to which it most closely resembles (Klecka, 1982) .
In addition,

it can be used to determine the relative

importance of certain predictors in assessing group
membership; this is similar to the importance of dependent
variables in MANOVA or independent variables in multiple
regression (Tabachnick & Fidell,
Using this technique,

1996).

it is possible to determine a

weighted combination of measures which will maximally
distinguish the groups (Kerlinger,

1979).

Its use over

regression analysis is dictated by the qualitative nature of
the criterion variable; regression analysis would be the
stronger technique for criterion variables which are
continuous in nature (Kachigan, 1991).

Discriminant

analysis can be thought of as MANOVA turned around; in
MANOVA, group membership is associated with reliable mean
differences in predictor variables, while in discriminant
analysis, group membership is predicted from these variables
(Tabachnick & Fidell, 1996).
There are certain basic assumptions inherent in the use
of this statistical technique.

First, the variances of the

predictor variables are presumed to be the same in the
respective populations from which the groups are drawn; that
is, they are deemed to be relatively homogeneous
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(Kachigan,

1991).

Overclassification into groups tends to occur

whenever groups exhibit greater dispersion on a predictor
variable. A second assumption requires that the correlation
between any two of the predictor variables be the same
within their respective criterion groups

(Kachigan, 1991).

Homogeneity of variance-covariance can be assessed through
the inspection of scatterplots of scores; rough equality in
overall size of the scatterplots is evidence of homogeneity
of variance-covariance matrices.

If heterogeneity is found,

predictors can be transformed using separate covariance
matrices during classification or use of a nonparametric
classification may be warranted (Tabachnick & Fidell, 1996) .
Because discriminant analysis is typically a one-way
analysis, unequal sample size does not present any special
problems; however, the sample size of the smallest group
should exceed the number of predictor variables
& Fidell, 1996) .

(Tabachnick

As differences in sample sizes among

groups occur, overall larger sample sizes are required to
assure robustness with regard to the assumption of
multivariate normality.

Robustness may be expected with at

least 20 cases in the smallest group if there are only a few
(five or less) predictors

(Tabachnick & Fidell, 1996).

Discriminant analysis is highly sensitive to the
inclusion of outliers; these must be transformed or
eliminated before the test is run

(Tabachnick & Fidell,

1996) .
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With more than two criterion groups, more than one
discriminant function will be required.

Since this study

has three criterion groups, two discriminant functions will
be developed (one less than the number of criterion groups);
the first of these functions will discriminate between the
members of one of the groups and the other two groups.

The

second function will discriminate between those in the two
remaining groups

(Kachigan, 1991) .

Uses and assumptions of ANOVA. One-way analysis of
variance (ANOVA) is used to examine two or more independent
samples to determine whether or not their population means
could be equal.

The basic assumptions of the model include:

(1) samples are independent;
assumed to be equal; and,

(2) population variances are

(3) populations under

investigation are considered to be normally distributed.
The second condition, equal population variances, is
particularly important.

If that factor cannot be

satisfactorily established,

the Kruskal-Wallis test for

comparison of central tendency of independent samples may be
used; one rule of thumb is that the ratio of the largest
sample standard deviation to the smallest must be two or
less (Kerlinger, 1979).
Population and Sample
The target population for this study was defined as all
college-level students enrolled in developmental math
courses.

The accessible population was further defined as

those first-semester students enrolled in developmental math
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classes on the main campus of Northwestern State University
in the fall of 1996.
Incoming freshmen are placed in math classes on the
basis of either ACT or SAT scores or math placement exam
scores.

Those with an ACT of 18 or lower (SAT below 450)

are placed into developmental math; those without an ACT
score on file or who believe that the ACT does not
adequately reflect their ability may take the math placement
exam.

A score of 75% or higher is required for placement in

college algebra.
The sample for the study was drawn from students who
were enrolled in Math 0920 (developmental math) during the
Fall 1996 semester.

This semester was selected for study

because it was the first semester that students in the math
classes were given the College Student Inventory; only those
students who took the College Student Inventory were
included in the sample.

Demographic information for these

students was available from the Student Information System
as well as the Retention Management System used for tracking
entering freshmen.
Data Collection
Data for the study was collected from the Student
Information System and the Retention Management System in
use at Northwestern State University.

The Student

Information System was used to collect demographic data as
well as course sections and grades.

The Retention
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Management System provided attitudinal and achievement
information from the College Student Inventory.
Instrumentat ion
The College Student Inventory was designed for use with
in-coming freshmen.

It consists of 194 items contained in

19 scales which are organized into five main categories:
academic motivation,

social motivation, general coping

skills, receptivity to support services,

and initial

impression; some demographic and background data is also
included.

This inventory was administered to entering

freshmen during the Freshman Connection sessions held during
the summer or at the beginning of the fall semester (during
orientation classes).
The academic motivation scale consists of four summary
scales:

dropout proneness scale, predicted academic

difficulty scale, educational stress scale, and receptivity
to institutional help scale.
The dropout proneness scale measures the student's
overall inclination to drop out of school prior to the
completion of a degree plan.

It was developed empirically

by comparing students who stayed in school after their first
term with those who did not.

The pattern of intellectual

and academic motivational traits associated with dropping
out is more pronounced in those with high scores but the
score itself is not considered to be an absolute predictor.
The predicted academic difficulty scale focuses on grades
while the educational stress scales relates to the student's
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predicted anxiety levels and general feelings of
discouragement. The scale was developed by correlating
College Student Inventory questions with first-term college
GPA; thus, it is designed as a predictor of low GPA (Noel
Levitz,

1993).

The receptivity to institutional help scale

focuses on a student's likelihood to seek help with problems
encountered within the institutional setting.
The individual scales within the overall academic
motivation scale are:

study habits, intellectual interests,

academic confidence, desire to finish college, and attitude
toward educators.

The social motivation scale consists of

measures of: self-reliance,

sociability, and leadership.

General coping skills include:

ease of transition,

family

emotional support, openness, career planning, and sense of
financial security.

A student's receptivity to support

services is measured by:

academic assistance, personal

counseling, social enrichment, and career counseling.
Finally,

the supplementary scales include measures of the

student's initial impression of the college or university
and the internal validity of their responses to the
inventory.
Each of the 19 individual motivational scale scores was
reported using a 5-point Likert-type scale. In addition,
scores from the 4 summary scales were reported as stanines
(normalized standard scores) with a mean of 5 and a standard
deviation of 1.96.

The larger the stanine, the larger the

corresponding raw score.

A stanine of 9, for example, would
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indicate a raw score in the top 4% of the sample, while a
stanine of 7 would place the score in the top 23% of the
sample.
After considerable field testing,

the College Student

Inventory was revised in 1988 to include statistical
analysis and input from expert judges regarding item
content.

Norms for the instrument were developed from a

sample of 4,915 students from 48 colleges and universities
in the United States.

Scores for the instrument are

reported as 5-point Likert-type scale scores or stanines.
Content validity was established through a 5-year
course of empirical testing with care being taken to ensure
that items which might elicit a tendency to generate false
positive responses were eliminated.

Construct validity was

derived from the homogeneity of items, reliability estimates
of the scales, item-total correlations,
factor structure of the instrument.

and analysis of the

According to Noel

Levitz (1993), this is evidenced by a coefficient alpha
across the scales of .80, an item-total correlation average
of .49, and an analysis of the factor structure indicating a
one-factor maximum likelihood is most applicable.

Further

evidence is provided by an examination of the differences
between dropouts and persistors.

Using high school GPA as a

covariate, there were significant differences in nine of the
scale scores between these groups (jo< .001) . These measures
suggest that the instrument does indeed measure a construct
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labeled "risk" or "ability to succeed and persist in
college."
According to information contained in the RMS Technical
Guide (Levitz, 1993), criterion-related validity of the
instrument was established through two major national
research studies as well as several other smaller scale
studies.

The first of the national studies, conducted in

1987, sampled 3,048 first-year college students.
Significant differences between the groups were found on
five scales:

desire to finish, study habits,

interests, academic confidence,
educators.

In addition,

intellectual

and attitude toward

first semester GPA was found to be

significantly correlated with the following scales:

study

habits, academic confidence, desire to finish, attitude
toward educators, openness, self-reported ACT scores and
self-reported GPA.

In 1988, 46 colleges and universities

participated in a validity study for the revised College
Student Inventory; 4,915 students participated in this
study.

The various scales were correlated with first-year

college GPA (r=.61); the predictive validity of the
instrument was judged to be high.

Further analysis using

discriminant procedures, covariate analysis and regressions
yielded similar results.
With regard to the validity of the instrument,

the

College Student Inventory's 19 major independent scales have
an average homogeneity coefficient of .80.

This is

comparable to other widely used instruments such as the
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Myers-Briggs Type Indicator (.81) and the California
Psychological Inventory (.72).

In addition, test-retest

reliability is deemed to be good with an average stability
coefficient for the 19 scales of .80.
The inventory also provided information on the internal
validity of each student's responses; this represents a
measurement of the care exhibited by the student in the
completion of the survey.

For example, a student who

responded randomly to items would be identified by a low
score on this scale.

A finding of questionable validity

indicates that the inventory was not completed properly and
the results should be interpreted with a degree of
skepticism.

A message indicating unsatisfactory validity

attests to the lack of internal validity and is included as
a part of the report provided to the faculty advisors.
Course grades for students were obtained from the
Student Information System; course grades of "A," "B," "C,"
"D," "F" or "W" were used to classify students as successful
completers

(those with a grade of "C" or better),

nonsuccessful completers (those with a grade of "D" or "F")
and noncompleters

(those with a grade of "W"); information

from instructors

permitted classification of noncompleters

to include those who simply stopped attending class. Overall
GPA and number of hours pursued was collected from the
Student Information System.
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Data Analysis
Data was analyzed for four distinct components: (1) an
evaluation of the basic assumptions inherent to the use of
discriminant analysis;

(2) appropriate statistics to

describe the subjects on the predictor variables;

(3)

discriminant analysis for the development of prediction
equations for student outcomes in developmental math classes
at Northwestern State University; and,

(4) ANOVA for

analysis of significant differences with student outcomes
among the three identified groups.

The statistical analysis

was conducted using SPSS.
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CHAPTER IV
FINDINGS
The purpose of this chapter is to present the findings
which are organized according to the three objectives of the
study.
The sample used in this study consisted of students
enrolled in developmental math (Mathematics 0920) on the
main campus of Northwestern State University for the first
time in the fall semester of 1996. Additionally,

students

included in the sample had to have taken the College Student
Inventory in the summer semester of 1996, or at the
beginning of the fall 1996 semester.
Of the 684 students enrolled in developmental math that
semester, 402 fit the criteria specified.
did not meet the criteria,

Of the 282 who

67 were repeating the course, 204

were not first semester freshmen, and the remaining 11 did
not have College Student Inventory results on file.
402 students were assigned to groups

These

(successful completer,

nonsuccessful completer and noncompleter) on the basis of
their final grade in the course.

Those who received a grade

of "A", "B", or "C" were classified as successful completers
(n=251); those who received a grade of "D" or "F" were
classified as a nonsuccessful completer (n=89).

Finally,

those receiving a grade of "W" were classified as
noncompleters (n=62).

Scores on the various components of

the College Student Inventory were recorded for each
student.
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Objective 1

To describe the students enrolled in Developmental Math
(Math 0920) in the fall semester of 1996 in terms of the
following variables:
interests,
college,

(1) study habits,

(3) academic confidence,

(4) desire to finish

(5) attitude toward educators,

(7) sociability,

(8) leadership,

(10) family emotional support,
planning,

(6) self reliance,

(9) ease of transition,

(11) openness,

(13) sense of financial security,

assistance,

(15) personal counseling,

enrichment,

(17) career counseling,

(19) predicted academic difficulty,
(21)

(2) intellectual

senior year GPA,

educational level,

(12) career

(14) academic

(16) social

(18) dropout proneness,
(20) educational stress,

(22) racial origin,

(23) parent's

(24) plans to study, and (25) number of

hours pursued.
Of the 25 measurements made on the students in the
study, 21 were derived from scales of the College Student
Inventory.

These measurements were variables related to

various aspects of the students' academic and psychological
characteristics.

Seventeen of these variables were measured

on a five-point Likert-type scale with values of l=very low,
2=low, 3=moderate, 4=high, and 5=very high for each of the
scale items.

Descriptive information on these 17

measurements for all 4 02 students in the study is presented
in Table 1, grouped by related scales.
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Table 1

Means and Standard Deviations for Students in Developmental
Math for 17 Variables in College Student Inventory (N=402)

Scales and M — .-ii":r—ni—r;r_*

Mean

Standard
De v i a t i o n

tecepticv t
?rc..nal c-.urii-eiing

Academic

1.54

1.49

-.51

1.4H

J .rjn

1. 46

-iv-i":

1/ rv r. if.i“.■

Social Mot :var : r. :V tl

1.44
1. 41

:— : 1

1

,

2

.

6

i.-:.:.-.-.'
•: ?::: »r:c.

Security

: Trancit ion
ly £:;■ r.,.ral

Support

7

1.44

_. 77

1.51

2.94

1.36

1.95

1.46

3.00

1.43
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The scales measuring receptivity to support services
include:

academic assistance, personal counseling, social

enrichment and career counseling.

Of these, social

enrichment and academic assistance ranked highest.

The

scale on which the students had the highest mean score
overall was social enrichment

(M=3.51).

This scale is one

of the measurements in the area of student's receptivity to
support services and measures the students' desire to meet
other students and to participate in group activities.

The

next highest score of these measurements was the academic
assistance scale score (M= 3.38) .

This scale is also one of

the receptivity to support services measurements and
measures the students' desire for individual tutoring or
help with academic study skills.
The five scales measuring overall academic motivation
included -- study habits, academic confidence, attitude
toward educators, desire to finish and intellectual
interests.

The scale on which the students had the lowest

overall score was the intellectual interest scale (M=2.58)
This scale was one of the measurements in the area of
overall academic motivation and measures how much the
student enjoys the learning process; this is not the same as
their desire for high grades or degree completion.

Students

with high scores on this scale are more likely to enjoy
lively classroom discussions.
For the three scales measuring social motivation (selfreliance,

sociability, and leadership), the means of all
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three ranked in the top half of all 17 measures; all fell
within the moderate range with the lowest being selfreliance (M=3.14).

This scale measures the students'

ability to make decisions independently as well as their
ability to carry through with these decisions.
Ease of transition,

family emotional support, openness,

career planning, and sense of financial security are
measures of the students' general coping skills.

Of these,

the lowest was career planning (M=2.67); this measure of the
students' maturity in deciding on a career path assesses the
mental processes that usually lead to effective decision
making.
The means and standard deviations for the remaining
four variables

(the summary measures of academic motivation)

from the College Student Inventory are reported in Table 2.
These scores are stanines, normalized standardized scores,
with a mean of 5 and a standard deviation of 1.96.
According to Noel Levitz

(1993), the distribution of

students falling into each category is as follows:
Score________Distribut ion
9

4%

8

7%

7

12%

6

17%

5

20%

4

17%
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3

12%

2

7%

1

4%

High scores indicate a relatively high corresponding
raw score; for example, a stanine of 7 indicates that the
student's raw score was in the top 23% of the normative
sample. The highest of these measurements was predicted
academic difficulty (M=5.84). The lowest measure,
educational stress (M=4.98), is an indicator of expected
anxiety levels regarding the total educational environment.
Table 2
Means and Standard Deviations for Students in Developmental
Math for Four Variables in College Student Inventory (N=402)

Vr-triubi-

M—

tl.

Standard
P^viation

Ednca c ion,-* 1
D ropout

: ' r.

•t

Fr

rer-pt ;vi~y
r'r—*u.'” — : A.

:.

.

r.
-

I:.. -

si

J
* -c .

K~l:.

• 1 *:: . • .

Students indicated the number of hours they intended to
study each week.

The ranged was 0 to 21 hours, with a mean

of 10.88 hours and a standard deviation of 4.42 hours.
The number of hours pursued in the Fall of 1996 ranged
from 12 to 22 for all students, with a mean of 16.22 and a
standard deviation of 2.01.

The frequencies are reported in

40

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

Table 3. Approximately 90% of the students enrolled for 12
to 18 hours.
Table 3
Hours Pursued in the Fall 1996 Semester bv Students Enrolled
in Math 0920

N o . Hours______Frequency_________Percent
12-14

78

19.4

15-18

289

71.9

35

8.2

19 or more

Of the 402 students in the study, 265 (65.9%) were
Caucasian,

107 were African-American (26.6%) and 30 (7.4%)

were classified as other; other includes ethnic groups-Hispanic, Asian, or Indian.
Parents' educational level was recorded as the highest
educational level attained by either the students' mother or
father. Frequencies were as follows:

12 did not complete

high school, 22 8 completed high school, 114 had a bachelor's
degree, 43 had a master's degree, and 5 had a doctorate.
Students' high school grade point average was measured
on a 4.0 scale.

Self-reported GPAs, as recorded on the

College Student Inventory, were recorded as 1=D, 2=C, 3=B,
and 4=A. The mean for the group was 2.70 with a standard
deviation of .73.
Objective 2
To determine the possibility of developing a
mathematical model which increases the researcher's ability
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to accurately classify students into the categories
successful completer, nonsuccessful completer or
noncompleter from the following predictor variables:
study habits,
confidence,

(2) intellectual interests,

(3) academic

(4) desire to finish college,

(5) attitude

toward educators,
leadership),
support,

(6) self reliance,

(9) ease of transition,

(11) openness,

financial security,
counseling,

(7) sociability,

(8)

(10) family emotional

(12) career planning,

(13) sense of

(14) academic assistance,

(15) personal

(16) social enrichment,

(18) dropout proneness,
(20) educational stress,
origin,

(1)

(17) career counseling,

(19) predicted academic difficulty,
(21) senior year GPA,

(23) parent's educational level,

(22) racial

(24) plans to

study, and (25) number of hours pursued.
Objective 2 of the study was addressed in three stages:
(1) development of the model,
interpretation of the model

(2) model validation, and (3)

(Hair, Anderson & Tatham, 1987).

The development stage began with variable selection;
decisions regarding the criterion variable were made first.
Since the study focused on retention as well as success, the
division of students into three groups was logical--those
who were successful in the course, those who were not
successful but completed the course, and those who withdrew.
The predictor variables came generally from the College
Student Inventory that Northwestern currently uses to
identify high-risk students.

The second stage was the

selection of a computational method.

Stepwise regression
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was used because of the nature of the study. Since this was
designed as an exploratory study, the variables were
initially considered equally for entry into the model.
Finally, a conventional level of significance of .05 was set
a priori for the analysis.
In stage 2, validation, the assumptions inherent in the
model were addressed.

One of the basic assumptions of

discriminant analysis is that of multivariate normality of
the underlying distributions as well as unknown (but equal)
covariance structures for the groups.
As seen in Table 4, seven variables

(academic

assistance, career counseling, attitude toward educators,
plans to study, intellectual interests, career planning, and
sociability) showed skewed distributions.

Normality was

rejected if the ratio of the skewness statistic to its
standard error was greater than the absolute value of 2.
According to Klecka (1982), obtaining a complete set of
predictor variables that meet the requirement of
multivariate normality is difficult at best. Violations of
this assumption require a more conservative interpretation
of the results of the discriminant analysis; both the
predictive efficiency and accuracy of the model can be
reduced.

The real difficulty lies in the interpretation of

the classification matrix; a low percentage of correct
classifications could be due to the violation of this
assumption or to the use of poor predictors.
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Table 4

Assessment of Normality for 24 Predictor Variables

Standard

ratio

Error

Academic Assist ino-

-.jr.

.li

2.9*

Career Coiinseiiror

-.27

.12

2.2*

Academic Cor::'id-nr-

.IE

.12

1.2

Academic tiiricol'y

-.1.1

.12

1.7

rr.poijr

?•- r;—

-. l_

.1_

0.97

E a s e

T :

r.

. 1 j

0.52

.21

.1_

3.3c’

.

,u

0.21

<i:

:.

.

Attitude T wai •: Ei..-o
:.rl

Family

:o.r.;....-

o.t.i

■

. i_

j . 1 ’

.u

1.5

.j

.u

1.5

.17

.12

1.4

Leadership
openness
P ers o n a l

C u

r

s

-

l

Career Pi

Selr-reiiani-roci.ahi 1 ity
Social Enricrmr-nt

5.3’

-. ■"

.i_

0.4

.1,.,

.u

1.4

-.4.-:

.12

4.0*

(table con'd.)
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E d u ca tio n a l S r r - t v
S tudy H a b i t s

- . i_

.12

l.n

.22

.12

1.9

‘ Skew ed

To determine whether the covariance matrices were
equal, Box's M was used.

Based upon these results

(10.981,

p = .09) the null hypothesis of equal covariance matrices
could not be rejected.
Using an a priori significance level of .05, six of the
variables exhibited statistically significant differences in
their group means:

academic difficulty, dropout proneness,

receptivity to institutional help, high school GPA,
educational stress, and study habits.
variables,

For the remaining

the means of the groups showed no statistically

significant differences. The means and standard deviations
for all groups are shown in Table 5.
Within the discriminant model, the variables are
considered simultaneously, not individually.

Therefore,

non-significant differences among the means do not
immediately disqualify a variable from consideration, just
as a significant finding may not ensure its inclusion in the
model (Klecka,

1982).

Therefore,

it is possible that

variables which do not show significant differences among
the means may actually appear as factors within the model;
conversely,

those with significant differences may not

appear within the model.
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Table 5

Discriminatincr Variables for Students in DeveloDmental Math

D i s c r i m i n a n :r.j

■•r 'c d

Variable

■■p.r; iirr^c ru 1
* ,rr.» ’

^ r-

F

p

1.23

.27

tloncompl etier

'JotnpisrCer
;n=t'.2 )

»/ '.T ■

Academic A c c c :

Hareer-

1

Academic

Id

Ir

„

..

Academic

r.r ic*-r:ct-

4

1-y

' .

r : r.~:.~.v

n a c .■z Tr

•y./SD )

J .J 1
. . ■.

. .n*i

-.**•.

J .:JH

1 .r,4

.30

_.a4

1.43

.24

. . .;

5. v7

4.09

.02

. ■—

I-.“t*1

Z . ) 7

-.01

. ;•

:r : :.
.. 4 >■

A r 11 c u fie r

c. 11.*: ~ i.*

^
•

Family

Stic-,

r

Fin.

-.-4

•

i *r

.1 i

i-y

:.v'

.3 a

3.91

.00

1.95

.14

.21

.81

i .4 J
’

•*

.97
* .44

.

» .•»11
Sense

(M/so;

4

i.4i

(table con'd.)
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D e s i r e Co Fini;'r:

J .08

2.46

.09

4.64

.01

1.44
R e c e p t i v i t y r,. Ir:

5.15

Help

2 .06

Firms Co Study

10.74

•1.:

4.33

HS G P A

Ir.c e lle c c u ril

I

2 .6(1

25.77

2.55

1.10

-e.-iciersti::.

<. 01

.34

.24

.Tierm e s s

..i4

.. 4_

P ersonal

2.48

.08

C.ireer F1 -

i5

.11

Hours Furs’

i1

.60

2.39

.09

.90

.41

2.46

.09

3.3 8

.04

2.-4

Education.)!
!. 0 6

(table con'd.)
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Study Habits

2.74

3.20

.04

1.27

The pooled within group correlation matrix in Appendix
B illustrates the correlations between the predictor
variables.

The strength of each correlation was evaluated

using the scale bv Hinkle, Wiersma and Jurs (1988, p. 118).
Correlation
+..90

to

Interpretation

+1.00

Very high positive (negative)
correlation

±.70

to

±0.90

High positive (negative) correlation

±.50

to

±0.70

Moderate positive (negative) correlation

±.30

to

±0.50

Low positive (negative) correlation

±.00

to

±0.30

Little if any correlation

Certain limitations with regard to the colinearity of
discriminating variables make sense both mathematically and
intuitively.

Variables that are perfectly correlated should

not be used at the same time since no new information would
be gained; the redundancy only complicates the model
(Klecka,

1982).

correlations.

None of the variables exhibited perfect
Only seven high correlations existed:

academic difficulty/dropout proneness

(r = .77), academic

assistance/receptivity to institutional help (r = .76),
academic difficulty/study habits (r = -.75) and dropout
proneness/study habits (r = .73), self-reliance/education
stress (r = -.74), parents with high school diplomas/parents
with bachelor's degrees (r = -.72), and black/white (r=.84);
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however, none of these were deemed to present a colinearity
problem, according to Klecka (1982).
The final stage deals with the interpretation of the
model.

The results of the stepwise analysis resulted in two

discriminant functions.

The classification function

coefficients which represent the coefficients for each
function are illustrated in Table 6.

Each case is then

predicted as a member of the group in which the overall
value of the classification function is largest (SPSS.
1997) .
Table 6
Classification Function Coefficients'

Successful

Monsuccessful

Noncompleter

HS GPA

6.07

4 .86

-8.39

Black

1. 61

2.43

1.46

-10.07

-7 .13

-8.39

Constant

‘F i s h e r ' s

l i ne a r

discriminant

function

As Table 7 illustrates,

the Wilks Lambda for functions

1 through 2 is .87, with a p <.01; this means that the
centroids of the two functions are not equal for the three
groups. After removing the first canonical variable
(function 1), Wilks Lambda is .99 with an associated p of
.12, indicating no differences in centroids across groups
for this function.

This means that the second function adds

no statistically significant value to the model.
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The correlation coefficient for function 1 (r = .36)
indicates a low association with outcomes; the Eigenvalue of
.15 supports the limited ability of the model to accurately
classify the students.

For function 2, the extremely low

correlation coefficient

(r = .08) and Eigenvalue of 0.00

supports the contention that this function can be eliminated
from the model with no real loss of information.
Table 7
Summary Data for Stepwise Discriminant Analysis

Discriminant
Variables
High

School

Group
09

GPA

Eiaenvalue
.15

R.

Wilks

.36

-.68

Non-completers

-.09

Lambda

Black

.40
Enrichment

jc

.87

b

-.93

.26

Non-success

<.01

______________ D i s c r i m i n a n t
V a r i a b l e s __

1

Centroids

Successful

Black

Social

Function

(N = 402)

Function

-SrbMD-

2__________
Centroids

Successful

.03

Non-success

.05

Non-completers

.19

(table con'd.)
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Eigenvalue

R_

.00

.08

t

= it-'it'/iaruiz-':

R.-

=

i" ■:i

VIi 1 ks L a m b d a

£
<.12

.99

function c o e f f i c i e n t
i t -,

i" :■ p. c

f ici~nc

The question of accurate classification is critical.
Chance alone would dictate a 33% (equal probability) chance
of assigning a student to a particular group.

In this model

the overall percent of cases correctly classified was 51.0%;
this represents a 53% improvement over chance alone as
demonstrated by the Tau statistic. Table 8 delineates the
correct classifications by group:

58.2% of successful

completers were accurately classified; 44.9% of the
nonsuccessful completers were classified correctly, while
only 30.6% of noncompleters were accurately classified. This
model used high school GPA and black as the factors for
classification.
As a result of this analysis, a second model was
developed; this time, the noncompleters were eliminated from
the model.

At a Faculty Senate meeting in February 1998,

Northwestern President Dr. Randy Webb and Vice President Tom
Burns presented findings that suggested students were
withdrawing from the university for non-academic reasons.
In their informal poll, students indicated that family
illness, pregnancy, or other family-reasons affected their
decision to withdraw; none of those surveyed indicated that
academic progress was a factor in their decision to withdraw
(personal communication, February 18, 1998).

Based upon

51

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

these results,

the decision was made to rerun the model,

eliminating the noncompleters from the analysis.
Table 8
Classification of Cases

Actual

Group

Mo.

of

Cases

______________ P r e d i c t e d G r o u p _______________
Successful
Completer

Successful

Completer

Nonsuccessful

Completer

251

39

of

cases

52

53.2%

21.1%

20.7%

20

•r \

40

29

correctly

Completer

53

46.3%

Percent

Noncompleter

146

22.5%
Noncompleter

Nonsuccessful

classified:

29

44.9%

3 2 . 6%

14

19

22.6%

30.6%

51.0%

Using an a priori significance level of .05, nine of
the variables exhibited statistically significant
differences in their group means.
following variables:

academic difficulty, dropout

proneness, desire to finish,
help, high school GPA,

These included the

receptivity to institutional

self-reliance,

social enrichment,

educational stress, and study habits.

For the remaining

variables, the means of the groups showed no statistically

52

R ep ro d u ced with p erm ission of the copyright ow ner. Further reproduction prohibited w ithout p erm ission .

significant differences. The means and standard deviations
for all groups are shown in Table 9.
Table 9
Means, Standard Deviations, and F-ratios Between Groups for
Discriminating Variables for Students in Developmental Math
(N=340)

Discriminate ir;u
Variable

-r
:'wl

F

£

nruccesci'ui

.-.canem: c

Academic Die f I:-;!— .-

.

h.jo

• .01

(table con'd.)
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family Snot .

S e n s e F ir ..

2.51

i'~o

.11

.03

D e s i r e t o F ir

4 .an

Recencivi-.v r.

5.25

.02

n eif,
F l a n s Co SC r.r

■Z

.00

FA

47.'.<4

--.01

.

10

. a r e e r r’i ir rn i:

H o u rs F u r s u

.04

Sociability

.85

4 .:

.03

.04

•K4

(table con'd.)
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Social

Enru'tiir^nr

..4r

4.12

.<'>4

E d u c a t i o n a l l'?r - : - c

4 ..-._

5 .45

6.89

<.01

S t u d y Habitc

_. '4

_.4h

6.04

.02

The pooled within group correlation matrix in Appendix
C illustrates the correlations between the predictor
variables.

The strength of each correlation was evaluated

using the scale by Hinkle, Wiersma and Jurs (1988, p. 118).
As before, none of the variables exhibited perfect
correlations.

Only six high correlations existed:

difficulty/dropout proneness

academic

(r = .78), academic

assistance/receptivity to institutional help (r = .76),
academic difficulty/study habits (r = -.78) and dropout
proneness/study habits (r = -.74); parents with a bachelor's
to parents with a high school education (r = -.72); black to
white (r = -.85) however, none of these were deemed to
present a colinearity problem, according to Klecka (1982).
The results of the stepwise analysis in this model
resulted in one discriminant function which would
discriminate between successful completers and nonsuccessful
completers.

The classification function coefficients for

the variables high school GPA, social enrichment and black
in Table 10 are used to assign cases to groups.

Each case

is predicted as a member of the group in which the overall
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value of Che classification function is largest (SPSS.
1997).
Table 10
Classification Function Coefficients1

Successful

Nonsuccessful

HS GPA

5.48

4.21

Social

1.37

1.63

Black

1.44

2 .67

-11.11

-9.05

Constant

'F i s h e r ' s

linear

discriminant

function

Table 11 illustrates the Wilks Lambda for function 1 is
.84, with a p. <.01; this means that the centroids of the two
functions are not equal for the two groups. The correlation
coefficient for the function (r = .40) indicates a low
association with outcomes;

The Eigenvalue of .20 supports

the limited ability of the model to accurately classify the
students.
Table 11
Summary Data for Stepwise Discriminant Analysis

_______________ D i s c r i m i n a n t

(N = 340)

F u n c t i o n ____________

______________________ \2___________ G r o u p _______________ C e n t r o i d s
High

School

Social

GPA

Enrichment

.90
-.37

Successful
Non-success

.26
- .74

(table con'd.)
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Black

-.36

Eigenvalue

R._

.20

Wilks

.40

b

= standardized

Rc

= canonical

Lambda

£

.34

discriminant

correlation

<-01

function

coefficient

coefficient

Chance alone would dictate a 50% (equal probability)
chance of assigning a student to a particular group.

In

this model the overall percent of cases correctly classified
was 67.9%; this represents a 35.8% improvement over chance
alone as demonstrated by the Tau statistic (calculation of
change in expected value). Table 12 delineates the correct
classifications by group:

67.3% of successful completers

were accurately classified; 69.7% of the nonsuccessful
completers were classified correctly.
Table 12
Classification of Cases

Actual

Group

Mo.

of

Cases

P r e d i c t e d G r o u p _________
Successful
Completer

Successful

Completer

251

169
67.3%

Nonsuccessful
Completer

82
32.7%

(table con'd.)
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Nonsuccessful Completer

Percent

of

cases

89

correctly

27

62

30.3

69 .7

classified:

67 .9%

Objective 3
To determine whether or not the three groups
(completers, nonsuccessful completers, and noncompleters)
were significantly different in terms of dropout proneness
scores on the College Student Inventory.
One of the most important assumptions in the use of
ANOVA is that of equal population variances.

Based upon the

Levene Statistic Test for Homogeneity of Variance (2.382, p
= .094) the population variances for the groups are equal.
Results of ANOVA illustrated in Table 13 indicate that
statistically significant differences existed among the
groups.
Table 13
Analysis of Variance of Dropout Proneness Scores

Sum

of

Squares

Dropout

Between

Proneness

Groups

50 .46

Mean
df

Square

F

Sig.

2

25 .23

5.97

jo< . 01

(table con'd.)
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Within

1636.91

399

1737.37

401

4.23

Groups
Total

In order to identify where the differences lie, post
hoc testing was done using Tukey's comparison procedures, as
shown in Table 14. When the number of comparisons to be made
is large, SPSS recommends the use of this procedure as it is
more sensitive in detecting differences

(

SPSS. 1997).

Table 14
Multiple Comparisons on Dropout Proneness Using Tukev's HSD

Mean
(I)

Group

(J)

Group

Diff

Std.

(I-J)

Error

Sig.

Successful

N o n s u c c e s s ful

Completer

Completer

- .3 7 *

.25

E < . 01

Noncompleter

- .33

.29

.39

N o n s u c c e s s ful

Success fu1

Completer

Completer

.37*

.25

E.<.01

Noncompleter

.49

.34

.33

.33

.29

.39

- .49

.34

.33

Noncompleter

S u c c e s s ful
Completer
Nonsuccessful
Completer

*The m e a n

difference

is

significant

at

the

.05

level.
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Significant differences were found between successful
completers and nonsuccessful completers on dropout proneness
score using Tukey's multiple comparisons technique.
Nonsuccessful completers had higher dropout proneness scores
than successful completers.

No statistically significant

differences were found between noncompleters and successful
completers or between noncompleters and nonsuccessful
completers.
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CHAPTER V
SUMMARY, RESULTS, CONCLUSIONS, AND RECOMMENDATIONS
Summary
In order to determine the effectiveness of a
developmental program, documentation of its contribution to
overall student retention is needed (Boylan, 1983).

The

ability of faculty and advisors to provide appropriate
instruction and guidance to students deemed to be at-risk is
an indicator of the success of developmental education in
general; early intervention strategies must be implemented
if these students are to have a real chance of success.
The major question in this study was whether a specific set
of factors can be used to predict a student's potential for
success in developmental math.

One of the

specific issues

to be addressed was -whether certain predictor variables
could predict student outcome (successful completer,
nonsuccessful completer, or noncompleter) in developmental
math. With that in mind, one of the objectives addressed by
this study was whether it would be possible to develop a set
of discriminant functions that could be used by faculty and
advisors to predict outcomes in developmental math.

These

functions could then be incorporated into early intervention
efforts by faculty and advisors to increase student's
potential for success in the course and, thus, their ability
to complete a program of study.
Another objective was to determine whether or not the
three groups (completers, nonsuccessful completers, and
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noncompleters) were significantly different in terms of
dropout proneness scores on the College Student Inventory.
This study was designed as an exploratory predictive
study with demographic, achievement, and attitudinal
variables as the predictors, and outcome as the criterion
variable.

The criterion variable had three levels:

successful completer, nonsuccessful completer, and
noncompleter.
habits,

The predictor variables were:

(2) intellectual interests,

(4) desire to finish college,
(6) self reliance,
of transition,

(3) academic confidence,

(5) attitude toward educators,

(7) sociability,

(8) leadership,

(10) family emotional support,

(12) career planning,
academic assistance,
enrichment,

(1) study

(11) openness,

(13) sense of financial security,
(15) personal counseling,

(17) career counseling,

(19)

predicted academic difficulty,

(21)

senior year GPA,

educational level,

(9) ease

(14)

(16) social

(18) dropout proneness,
(20) educational stress,

(22) racial origin,

(23) parent's

(24) plans to study, and (25) number of

hours pursued.
Population and sample.

The target population for this

study was defined as all college-level students enrolled in
developmental math courses.

The accessible population was

further defined as those first-semester students enrolled in
developmental math classes on the main campus of
Northwestern State University in the fall of 1996. The
sample for the study was drawn from students who were
enrolled in Math 0920 (developmental math) during the Fall
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1996 semester.

This semester was selected for study because

it was the first semester that students in the math classes
were given the College Student Inventory; only those
students who took the College Student Inventory were
included in the sample.
Data collection and analysis.

Data for the study was

collected from the Student Information System and the
Retention Management System in use at Northwestern State
University.

The Student Information System was used to

collect demographic data as well as course sections and
grades.

The Retention Management System provided the

attitudinal and achievement information from the College
Student Inventory.
Data analysis included appropriate statistics to
describe the subjects with regard to the predictor
variables, a discriminant model to be used to develop
prediction equations for student outcomes in developmental
math classes at Northwestern State University, and analysis
of significant differences between the 3 identified groups
of student outcomes.
Results
The first objective of the study was to describe the
students enrolled in Developmental Math (Math 0920) in the
fall semester of 1996 in terms of the specified predictor
variables. Twenty-one of the scales from the College
Student Inventory provided an overall picture of the
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academic and psychological characteristics of the students
enrolled in developmental math in the Fall 1996 semester.
With regard to academic motivation, the students’ scores
reflected little enthusiasm for the learning process, a
somewhat hostile attitude toward educators, low academic
self-esteem, and little willingness to make the necessary
sacrifices for academic success. These factors did influence
the scores on the scale measuring the student's desire to
finish which was only moderate in strength.
Social motivation scores overall were moderate in
strength. The students'

inclination to join social

activities and assume a leadership role was moderate in
strength; their perceived ability to make decisions and
carry through with them, regardless of social pressure was
also moderate.
The students' scores on the scales designed to measure
general coping skills varied from low to moderate in
strength. Their satisfaction with their current level of
family support and their sense of financial security was
moderate;

family support has been shown to be a major

contributor to attrition, correlating highly with success
(Noel Levitz, 1993). The students' basic feelings of
security at the start of their college career were moderate
in strength and were reflected in the scores on the social
motivation scales which showed their interest in
participating in campus activities; social integration is an
important component in academic persistence.

The better the
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student "fits" the collegiate environment, the more likely
the student will persist

(Porter, 1990).

The students

demonstrated a low degree of maturity with regard to career
planning; certainly, mature career choices are not
necessarily expected of the beginning student.

However, the

career planning scale was designed to provide insight into
the kind of decision making strategies the student is
currently employing in setting a career objective (Noel
Levitz, 1993).

Openness, a measure of the student's

tendency to be open to new ideas, was rated low in strength.
Scores on the scales measuring receptivity to institutional
help, although moderate, were among the highest means of all
the scales.

The students' desire to meet others and

participate in group activities, although moderate in
strength, had the highest average score of the 17 scales.
Given the moderate strength of their social motivation and
perceived ease of transition into college life, this is not
surprising.

Their score on the scale designed to measure

receptivity to academic assistance is directly related to
the low scores in academic confidence and study habits.
Their moderate score on receptivity to career counseling
reflects the low score in career planning.

Finally, the low

strength of the personal counseling scale may indicate an
unwillingness to discuss personal issues, even those related
to school.
The second objective of the study was to determine the
possibility of developing a mathematical model, using the
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specified predictor variables, which would increase the
researcher's ability to accurately classify students into
the categories successful completer, non-successful
completer or noncompleter.

The discriminant model initially

developed relied upon high school GPA, black ethnic group
and social enrichment as the predictive factors. Two
functions were derived in this model; however, the second
function was determined to be of little value to the model.
This model correctly classified 51.0% of the students
representing a 53.0% improvement over chance alone. For
individual groups,

58.2% of the successful completers were

correctly classified,

and 44.9% of the nonsuccessful

completers and 30.6% of the noncompleters were correctly
classi fied.
Recent information from Northwestern indicated that
students were dropping out for nonacademic reasons.

Since

the initial model was based primarily upon factors tied to
academic success, the noncompleters were eliminated from
consideration in the development of a second discriminant
model.

The ultimate goal was to increase the accuracy and

efficiency of the initial model developed.

In this

instance, a single discriminant function was derived which
also used high school GPA, black ethnic group and social
enrichment as predictive factors.
This model correctly classified 67.9% of the total
cases correctly; however, the percentage for the
nonsuccessful completers was 69.7% which represented an
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improvement over the first model.

The percentage of

successful completers correctly classified remained
essentially the same.

The canonical correlation

coefficients for the first and second models,

.08 and .40

respectively, as well as their Eigenvalues of .00 and .20,
indicated little difference between the two in terms of the
ability of the model to correctly classify students.

For

that reason, the second model was deemed to be more
appropriate. The higher number of correct classifications of
nonsuccessful completers as well as the information
regarding the reasons for noncompletion would seem to
indicate that the second model would be more efficient and
effective.
The third objective of the study was to determine
whether the three groups

(completers, nonsuccessful

completers, and noncompleters) were significantly different
in terms of dropout proneness scores on the College Student
Inventory.

Statistically significant differences were found

among the groups on the variable dropout proneness; post hoc
testing using Tukey’s HSD revealed that differences existed
between the successful completers and the nonsuccessful
completers.

Nonsuccessful completers were more likely to

have higher dropout proneness scores than successful
completers.

The fact that the scores of the nonsuccessful

completers were not significant in the model may stem from
the reasons that they had for dropping o u t .
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Conclusions
One of the purposes of this study was to describe the
students enrolled in a specific developmental math class in
terms of certain personal and academic characteristics as
measured by the College Student Inventory.

Based upon the

overall findings from the analysis, the students generally
demonstrated traits associated with high risk in terms of
overall performance in college.

These students appear,

according to the findings, to have somewhat negative
attitudes toward education and little interest in or
curiosity about intellectual matters.
As long as the university continues its open admission
policy, there is little reason to believe that the number of
high risk students admitted will change significantly.
Demand for developmental math has remained fairly consistent
over the past 10 years despite changes in the placement
process during that time.

The students entering the

university simply lack the basic skills identified as
essential for success in college algebra.
The study findings also suggest that use of the College
Student Inventory as a predictor of success in developmental
math is not practical from an administrative viewpoint; the
cost/benefit ratio is simply prohibitive.

The College

Student Inventory is highly predictive of student success
when that success is defined in terms of first-year college
GPA (Noel Levitz, 1993).

While the attitudinal and

motivational factors included in this instrument may be
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useful for determining risk in terms of overall performance,
its usefulness in predicting success in developmental math
is limited as demonstrated by the model developed in the
study.

Only one of the measures from the Inventory entered

the model; those with higher scores on the social enrichment
scale were more likely to be successful in developmental
math.
Although the study focused on developmental math,

the

factors associated most closely with success were actually
more global measures of overall success in college.
Considering the strong relationship between success in
developmental math and subsequent college-level work,
is not surprising (Seybert & Soltz, 1992).

this

The implication

can be drawn that the skills (such as problem solving and
critical thinking) taught in the developmental math classes
serve the student well throughout his/her college career.
Success in developmental math, then, has a direct impact
upon retention (Boughan, 1995).
The study results indicated that high school GPA and
social enrichment scores on the College Student Inventory
provide faculty and advisors with additional, though
limited, information about the likelihood of success in
developmental math.

The fact that high school GPA entered

the model first supports both Porter (1990) and Baker's
(1995) contention that high school GPA may well be one of
the better predictors of persistence.
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When scores on the dropout proneness scale are
incorporated into the overall assessment,

faculty and

advisors can better assess the students' needs and make more
appropriate referrals for assistance.

Higher dropout

proneness scores were associated with lack of success in
developmental math.
Recommendat ions
Recommendation 1:

Improvements in current

developmental math course.

Given the open admission policy

at the university, any philosophical debate regarding the
admission of high risk students is moot.

These students are

being admitted and the university must carefully consider
its responsibility to the students enrolled in a
developmental math course.

According to Burley (1994),

courses which rest upon a strong theoretical base are
superior to those that are simplistic versions of a regular
college course.

In other words, watered-down versions of

college courses do not produce the same results as a
carefully considered instructional base.

Accordingly, the

university should continue to allow the math department to
maintain control of the developmental math course rather
than placing it within a developmental education framework.
The math faculty have already demonstrated their commitment
to excellence in math education and have worked diligently
to implement the National Council of Teachers of Mathematics
(NCTM) standards into all math classes taught at
Northwestern State University.

These guidelines include
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both curriculum development and use of technology in the
classroom.

Based upon departmental research, the results in

the college algebra classes have been excellent (personal
communication, Dr. Ben Rushing, October 1997).

These

changes are currently being implemented within the
developmental classes and should be allowed to continue.
Recommendation 2:

Improvements in ore-colleae

preparation for m a t h . Given the importance of high school
GPA in the model, one factor that may be critical is the
number of years of high school math taken and the type of
courses completed; grades in high school math may well be at
least as important as the overall GPA in determining success
in developmental courses.

Further investigation of these

factors and their influence upon success in college-level
math courses should be conducted to determine the full
effect upon overall student performance.
According to Payne (1992), very little research has
been conducted on math readiness for college.

His findings

that a senior level math class and/or participation in a
math readiness program was significantly related to college
math readiness suggest that high schools play an important
role in preparing students for college.

When math readiness

is emphasized at that point, students enter college with a
much better chance of succeeding.

This is also supported by

a study done by the Florida State Committee on Higher
Education and the Commission on Education (1996) . They
found that the completion of Algebra I, Geometry, and
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Algebra II significant:ly reduced the need for developmental
math at the college level.

The public supports the need for

greater emphasis upon the development of mathematical
ability; four years of mathematics, even for those not
planning to attend college is the recommended norm.
Unfortunately, this standard exceeds even the most stringent
of high school graduation requirements for any state and
even exceeds the admission requirement of all but a few of
the most selective colleges and universities (A Nation at
Risk, 1983). Given these factors, more emphasis must be
placed on mathematical skills at the high school level
especially with regard to content standards, curriculum
standards, assessment standards, and evaluation standards
(Steen, 1995).
Based upon the study findings, steps should be taken on
a statewide level to ensure that students, whether collegebound or not, are required to take a more comprehensive
sequence of math courses.

Math skills are essential for

success in today's society; students who are unable to
perform simple calculations, such as taking a discount or
determining loan payments, will find themselves at a
competitive disadvantage.
Furthermore,

the content of the current courses as well

as assessment and evaluation standards should be closely
examined.

If students are satisfactorily completing a

college preparatory sequence of math courses and still
require remediation at the college level, serious questions
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exist (Bershinsky, 1993).

Open dialogue must be maintained

between faculty and high school math teachers to ensure that
expectations of student competency are clearly understood.
In addition,

initiatives should be continued and encouraged

to promote consistent high-quality math instruction.
Recommendation 3:

Earlv intervention for success in

developmental math. Knowing that the students with high
dropout proneness scores are more likely to be unsuccessful
overall, early intervention is essential.

This is

especially true for students enrolled in developmental math
classes; these students face the greatest chance of failure
(when compared to those enrolled in other types of
developmental classes)

(Boughan, 1995).

The study confirms

this as the non-successful completers had higher dropout
proneness scores than the successful completers.
Mathematical ability and confidence has been shown to make a
difference in educational decisions; those who feel
confident about their ability to handle mathematical
concepts are more likely to remain in school

(Hertz, 1993).

Instructors and advisors should monitor students deemed
to be high risk for dropping or failing developmental math.
Subtle clues are usually manifested at an early stage when
appropriate intervention strategies can be implemented.
Students who frequently miss class or fail to complete
assignments should be steered toward support services on
campus that are tailored to meet their needs.

Northwestern

already has a peer tutoring system in place as well as the
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PASS program; advisors should be encouraged to refer
students enrolled in developmental math to these programs
early in the semester in order to enhance their potential
for success.

In addition, students may be referred to study

skills seminars, time/stress management seminars or for
career counseling.
Recommendation 4:

Further research.

Further empirical

research should be considered regarding the noncompleter
group.

The survey conducted by Northwestern does not

present a complete picture.

These students may actually

exhibit the characteristics associated with success in
college;

appropriate intervention efforts (which may

include alternative instructional delivery) should be made
in order to try to retain these students.
An evaluation plan should be developed for the
developmental math course.

Questions as to the success of

these students in college algebra remain unanswered.

Are

these students performing as well in subsequent math classes
as their cohorts who did not take developmental math?
Tracking these students through the system will provide
better direction for future changes to the developmental
math course.
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APPENDIX A
HIGH RISK CHARACTERISTICS
Characteristics

No. of students

% of total

Low income

5,567

73

Educationally
deprived background

5,566

73

First generation

5,262

69

Culturally
deprived background

4,042

53

Severe rural
isolation

4,270

56

Limited English
speaking ability

381

5

Physically
handicapped

534

From: Strengthening student services and comprehensive
developmental education. (1994) Proposal submitted to the
U.S. Department of Education, Office of Postsecondary
Education under the Strengthening Institutions Program by
Northwestern State University, Natchitoches, Louisiana.

81

R ep ro d u ced with p erm ission o f the copyright ow ner. Further reproduction prohibited w ithout p erm ission.

A P P E N D IX

B

POOLED WITHIN-GROUPS CORRELATION MATRIX FOR MATH 0920:
DISCRIMINATING VARIABLES (M = 402)
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A P P E N D IX

C

POOLED WITHIN-GROUPS CORRELATION MATRIX FOR MATH 0920:
DISCRIMINATING VARIABLES (t£ = 340)
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